Experimental Section Materials
were obtained from Aladdin Reagent Co., Ltd (China). Ferrocene dicarboxylic acid (FcCOOH) was purchased from J&K Scientific Co. Ltd. (China). Gemcitabine (Gem, > 95%) and cucurbit [7] uril (CB [7] , > 95%) were purchased from Sigma-Aldrich Inc. All reagents were used without further purification unless otherwise stated. Phosphate buffered saline (PBS, 0.1 M, pH 6.5) was used in the experiments, and the pH of solution was adjusted with HCl and NaOH (0.1 M). Styrene (> 99.0%) was purified by washing with NaOH (10 wt%) and deionized water.
Preparation of hollow mesoporous silica nanoparticles (HMSs)
The hollow mesoporous silica nanoparticles (HMSs) were prepared using polystyrene latex as hard core templates as described in the previous literature with minor modification. The PS was prepared by emulsifier-free emulsion polymerization. Briefly, 1.0 g of AETAC (80 wt% in H 2 O) was dissolved in deionized H 2 O (390 mL) prior to the addition of styrene (40 g) and then stirred by a mechanical stirrer at room temperature for 30 min. The mixture was deoxidized by bubbling nitrogen for 30 min at 90℃ before V-50 solution (10 wt%, 10 mL) was added. Subsequently the polymerization was performed at 90 ℃ for 24 h under the atmosphere of nitrogen.
10 g of PS (~ 9%) was added dropwise to the mixture solution containing CTAB (0.8 g), H 2 O (29 g), ethanol (12 g), and ammonia solution (1 mL) at room temperature under vigorous stirring, and dispersed by ultrasonic vibration for 15 min. 4.0 g of TEOS was injected into the mixture solution by an injection pump. After stirring for 48 h at room temperature, the product was collected by centrifugation with the speed of 10, 000 rmp for 15 min and washed with ethanol three times. Then, the sample was dried under vacuum overnight. Finally, the surfactant (CTAB) was removed by calcining at 550 ℃ for 8 h with a heating rate 3 ℃ min −1 .The samples (0.5 g) were stirred in anhydrous ethanol (80 mL) with concentrated HCl (4 g) at 50 ℃ for 5 h, providing abundant surface hydroxyl groups, and afterwards stirred in THF (50 mL) at room temperature overnight to completely remove template agents. The resulting solid was recovered by centrifugation, washed by MeOH several times and dried at 60 ℃ under vacuum overnight.
Functionalization of the surface of HMSs
HMSs (200 mg) were suspended in dry toluene (15 mL) by stirring and ultrasonic vibration.
CMTES (60 mL, 0.28 mmol) was added to the solution with magnetic stirring under argon. After the solution was refluxing overnight, the CMTES-modified HMSs (CMHMSs) were separated from the solution by centrifugation and washed with dry toluene and absolute MeOH. The nanoparticles were dried under vacuum at 60 ℃ overnight.
CMHMSs (100 mg) were added into a toluene solution of excess HDA, and then stirred and sonicated to dispersion. The mixture solution was refluxed overnight under argon. Afterwards, CMTES/HDA-modified HMSs (HDAHMSs) were collected by centrifugation and washing with
MeOH. Finally, the powder was dried for further modification.
FcCOOH (100 µmol, 27mg) was dissolved in dry DMF (10 mL), and then HDAHMSs (100 mg)
were suspended in the mixed solution, followed by the addition of DCC (100 µmol, 20 mg) and DMAP (150 μmol, 20 mg). After stirred for 24 h under argon, the product (FcHMSs) were obtained by centrifugation and washed thoroughly with H 2 O and absolute EtOH.
Loading of Gemcitabine (Gem)
The FcHMSs (50 mg) were soaked in Gem aqueous solution (10 mg mL −1 , 5 mL) and sonicated in solution to maximized dispersion. The suspended solution was stirred for 24 h under vacuum, and then the Gem-loaded FcHMSs were obtained by centrifugation and dried under vacuum overnight.
CB[7] capping
CB [7] (50 mg) was completely dissolved in PBS solution (pH 6.5, 4 mL) containing NaCl (0.1 wt%) and Gem (2 mg mL −1 ) by ultrasonic vibration. Gem-loaded FcHMSs (50 mg) were suspended in the above solution, and the mixture solution was stirred for 3 d to form the entire Gem-loaded, CB7-capped FcHMSs at room temperature. The nanoparticles were collected by centrifugation and washed adequately with PBS solution (pH 6.5) and MeOH, and subsequently dried under vacuum overnight for further analysis.
Controlled release of Gem
In order to investigate the operation of acid and base dual-responsive mechanized HMSs in aqueous solution, UV-vis spectroscopy was used to monitor the release curves of Gem from CB were placed in the dialysis membrane at the top of the sealed quartz cuvette to prevent nanoparticles from dispersing into solution. The PBS solution (4 mL, pH 6.5) was carefully added into the cuvette in Si CPMAS NMR spectra were collected on a Bruker DSX400 NMR spectrometer, operating at Larmor frequencies of 100.6 and 79.5
MHz and equipped with a 7 mm probe. Fourier transform infrared (FTIR) spectra of samples were collected by Tensor 27 FTIR system using the KBr pellet method. The concentrations of the Gem in solution were determined with a Shimadzu UV-1800 spectrometer. Elemental analysis was performed by Elemental Vario EL Ⅲ. The carbon, hydrogen and nitrogen contents of each sample were determined using the thermal conductively detector.
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Analytical data XRD analysis Figure S1 . XRD patterns of HMSs, CMHMSs (red), HDAHMSs (blue) and FcHMSs (green).
The low-angle XRD pattern of HMSs shows an ordered 2D mesopore structure. Seen from the TEM images of HMSs and FcHMSs, the surface modification procedure hardly alters the overall morphology after FcCOOH attachment. The SEM image of FcHMSs shows no remarkable difference in the size compared with HMSs.
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